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(54) LENGTHWISE-ADAJSTABLE GAS SPRING 



(71) We. SUSP A PEDERUNGS- 
T^olNIKraiTZBAUERiSOHNE^^^^^^ 

5 Sttm« HiS ^Uschalt organaed 
SSS^eltw, of the Federal RepubUc of 

G«manv do hereby declare the invention. 
fof^Wd; we pra/that a Iftent may be 
^nT£ to us. and the method by rSf^^." 
10 to be performed, to be P«'\'J«»^y 
iescribed^in and by the fottowmg 

''"-SS «^«t invention rebtea to length, 
wise-adlustable comprea«d-^M-fiUed 

15 springs. British Patent Specification No. 
?237 989 discloses a Icngthwise-wijustable. 
comoress^gas-fiUed gas spring, par- 
ticSariv for continuous hdght adjustment 
S S«al or tables, which compmes 

20 °wo cylinders mounted coamally one inside 
the other and with a piston dispLiceably 
SountS in the inner cylinder, said piston 
?eCpn>vidcd with a seal resting a^rt 

Lide waU of the inner qfhnder vi*ich 
25 divides the inner cylinder mto two clam- 
bers. The piston is connected to a piston 
which emerges ^"J^'^^ 
ontCT cylinder n a sealed manner, ine 
cSlSbe? ^ the piston 'od f e is ab.a3|s^m 
30 communication at least one openmg wtta 
Sra^ular chamber between die cyhnden. 
A vrfve serves to control the com- 
iuiriLition between the 

35 SLa«^)a^vS^%-"?orllnSn«r^ 
W'viied in L sealing plug of ^e 
outer cyQer and the ^^t^J'lS^^ 

with a sHghUy larger diameter tnan a 
45 cylindrical?art of the valve pin. tto tore 
havine a stepped partition which contains a 
sereiingfrenSagcable >J * 
drical part of the pm. A by pass chamber u 
pS>vided. said chamber being connected on 



one side via a bore in the inside part of the 50 
cylindrical annular chamber and on the 
other side vrith the bore in the seahnp plug 
via a connecting passageway which a 
formed, when the valve pm » P;«*«* 
between an annuUr groove m the latter and 55 
the inside waU of the seaL In this known 
lengthwise-adjustable gas spring a special 
valve b therefore provided at one end. 

This lengthwise-adjustable gas sprmg bas 
proven excellent in practice. • . 

The goal of the present invention is to 
simplify a lengthwise-adjustable gas sprmg 
with regard to its construction and asseml^ 
costs and simultaneously to increase lU 
dependability. 

According to the present inventoon there 
is provided a lengthwise-adjustable. 
compressed-gas-fiUcd gas spring compnsmg 
an outer cyBnder. an inner cylinder 
coaxiaUy disposed in said outer cyhnder, l» 
defining an annular chamber therebetween, 
a piston axiaUy displaceable mounted withm 
said inner cyUnder. said piston seahng y 
dividing the inside of said inner cyhnder mto 
first and a second chambers, a piston rod 75 
connected at one end to said piston on the 
side facfag said first chamber, said piston 
rod emteiSing out of said cyhnders m a 
sealed manner; Hind connection between 
said first chamber and the annular chambw; au 
wherein said inner cyhnder is anally 
dispUceable within said outer cyhndw. 
se^ng means beinp dfaposed bc'T^'VJ?™ 
end of the inner cylmder opposite toat from 
which said piston rod extends and the an- as 
nular cyUnder the inner cylmder having a 
passageway there through in the vicunty of 
Mid sealing means the seahng means sealing 
off said passageway in one malposition 01 
said mner cylinder within said outer cyhnder 90 
and permitting access from »id second 
chamber to said annular chamber tiirou^ 
said passageway when said inner cyhnder » 
in a second axial position withm said outer 

'^^T^e^'^essence of the present invention 
therefore consists in the inner cylinder 
serving simultaneously as a valve and as an 
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H,.vice therefore, with oo 
actuating dcyce we „ being 

significant a«»«*»*»2"!L"^f the inner 
reV^ed for Aspect to the 

cylinder. A ^'L img the inner 

outside is prodded \gV^ 

* ,.!?!^alve In addition, fbe gas 
operating pia » 'f ^tf.out increaiing the 

cUber i» «S|!iCSde 'fimeter of the 
swcturallengfliando^wo 

S^griSSSfof^'sp^ 
Sproved for a Pr^^^STof the present 
invention makes ttposs ^ 

inner • the P^ton-rod end > « 

cylinder opposite J« P^tageously. it 
simple sleeve. Advangg . 
provided with a »»°P *X ^Jlinder. and 
Seing expelled f«>m *e oujej^^ 

said stop may ^^^f^^ inside end face 
ring which re»t» ■8*P%™h astop ring can 
5ie sleeve. ^»?«'?^Sg outV Wr 
be formed simply '^iTfdvantageous to 
blinder- It »>as W found^«^^8 ^ 

locate the pasfg^^^^y *^ w , constriction 
annular chamber formed t^^^j^^ 

of the waU of J* the sleeve when 
channel bndging a sm^ jpnng. 
the inner cyhnder IS sua IB .ji^g of the 

toorde/ to st>PP«» '"J.Sriod and 

inner cyUnder and ^i/'S danger of 
consequently to *™?«r it is advantagpous 
teakajj of &e f^!^"^^^ S a mSnner 
to gmde the inner ^l^'^^g^ play at the 
v^hich is rt*' wL%n «S guidance can 
piston-rod end, iJner cylinder 

le effected ^^^^l^y^oi, a sealing 
radially on a tubuUtf cylinder m a 

sleeve which seals oO the^'J* .'^^ ^ as 
gas tight manner and seaU^m jP^^^ 

It emerges from the tjje watt of 

The block^le pa^g«^J[^*^^^ i„ . 
the inner cyboder ° ^ by ap- 

simple manner as a » 
propriate dimeoHOwag. ^^^^^ 5^- 

^^r" dScribed by way of 
vention wiU now Dc^^^^^^ ^ ac- 

Figure I « an axiM » ^ to the 
SSng rarXS^valve with the valve 

>"rn KeTffi?S?vV m the 
shown in ^i^"'^ 

operated po«"°'\. „ovided with a housing 
*^The aas sp"^^" ,^0 concentricaUy 
1 . con^stlng P-'^^lJ^of difwent diameters 
mounted steel tubes ot^» . , 

sliding into ctunder 3. A piston 
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outside c>'';'^^""theSe wall of toner 
^a said s"\i;f^i^Vfa further atuched 

to oaf ''^uy \ the housing and 
mounted co»»uy^ ^ ^ ^ 

emerges tb*'""'"?- \,° ftee of radial play m 
inam.anner practi<^y sleeve being 
a sealtog riecve 8 s«a B ^^^^^ 

press-fitted in o«rter cJJg«' ^cumference- 

outwardly "JJS in a cylindrical 

A »iR,^'ti?^Jto?Seeve 8, the seaUng 
^^^^ 11 m toe se*Au*K » ^o-:-j«t niston rod 

said tip seal '^^X^J^^ut from 
A""\t%'iSed^ten lip se^ « b 
housing I tn * iai displacement with 
protected agamst °^by means of a 
?espect to^."*^;* tetween sealing 
retatoing d»c 13 0°^^ ^^der 2 has its 
sleeve 8 and bead lU. i™^; . J restinR agmnst 
^^42' oatliep«ton-^«l «Je t«^jg^th 

» ^"^'"^^L^S^ fr^m Seve 8. said stop 
inner cylmder f^^'T v^ jieeve 8 in such 
I4beingmoont«io«seabng^^ ^ 

rSiatty dbptocwU ,j 

Piston 5 dirjd^^^»J;„'Sambers. namely 
"ffifwlShfic^S^endof hou^g 
?^'»*!"^?jHTt5?i;tonrodemerg«.anda 
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L w 1 5 which faces tne eno u» T" 
a chamber 15 r^^j* emerges, and a 

1 from *>»Ii'^^LEWocated on the other 
chamber 16 ^^^^^^^ 15 on the piston- 
side of pistol 5. Cbam^tJ^^by a bore 17 m 
rod side is always connect^oy a ^ 

»^^^5cX& Si outer cylinder 

A^«,m slidbSout Of housing I by a 

^•^^Thrhmer cy,md« ^ P«-^^ 
.sUdina-OUtpfhousmgl^^^^ 
ring S located m ai^nuiar s^ 
ma^de for the example 'o 
swaging 'l^' f f E^Jer dS'm'ter than the 
'''^ TliSSriJal bSe 24 which guides the 
coaxial 7»»J*"f„%£^^^^^ 20. In the position 
inner cylmder ui sUeve 

shown laP*?"" hT^^e end face of sleeve 
against the inward-tacing en« 
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f owSction which serves as an 
Chanel 29 is provided on inner cybnder 2 
said constriction (in the position of umer 
M« 2 shown in Figure I) ^^^'^ 
between the two annular seals 27 and 28- 
iSrStancc between these two annutar 
]Sb?7 aS 28 is therefore always oeatar 
Zn Z aSl length of this annutor ctonig 
S The waU of inner cylinder 2 in the 
S^faSTof annular channel 29 « projaded 
with at least one passageway 30 slap^"'^ 
r\h«>ttie bore, said passageway connecting 
annSar channel 29 with chamber 16. 
ST EM spring described and shown 

vantageousJy withnitrogen.Le. chamberslS. 
Tand annilar chainber>8 are u^« g» 
pressure. The gas spimg operates as 

'^wSTnner cylinder ^^^^^ .^S^ 
shown in Figure 1. ^V^^ ^*^^ 
between the two annular seals 27, 28 so uiai 
&e«b no connection between chamber 16 
Sdt^X chamber 18, while a coonec^ 
SSrwwn chamber 15 on the piston-rod ade 
Md SnuUr chamber 18 Is always provided 

rxL\l 19 is pushed sufficientiy to mto 
1 tba? annular channdl f Wge^ 

t^'t ? g» cLf ^w from 

SS«^.y 3binTcliW 16 on the o^er 
SSrS^pisLn 5. Since the area o^piston^S 
tubtect to Kas pressure on the siae lacmg 
hSVr 16 is lareeT by the cross-section of 

which faces 



the position shown m Fig.« ^ 
connection between chamber 16 a«»d at 
nular chamber 18 is once again broken. 
Piston 5 and hence ptoton rod f then remain 

•m the newly set portion relative to housing 70 
L Of course, inner cylinder 2 can be pus^ 
onW so far into housing 1 that rt does not 
cl«e off bore 17 in the PUsh?* "* P^)^: 
The ratio of the piston rod diameter to Ae 
Inside diameter of outer cyUndet 3 » ad- 75 
^tageously less than 0.5. so Uiat the gas 
sSg has a nearly horiiontal path-force 
K-i-e. the forcesrequired tobnng pirton 
5S 7 to its completdy exte^ ^ 
cwnpletely inward-pushed positioiis wui 
differ only sUghtty. 

Pfaton rod 7 is provided at ite free ena 
wi& . pin 33. said oin having » ^omewtot 
smaller tometer than piston rod 7 ana 
Kg an annular groove 34 « .theji^a^ 
of its free end. It is thus possible to attach 
Se piston rod to an objocUor e»nipte. » 
S frame, as described m German 
Auslegcschrift 1.931,012. . 

Of course, the gas pressure is made 
sufficicntty high that the expukion force 
rcQuired to lift a supported object (table 
toHhair seat, or the ifte), said toice hemg 
ccSstituted by the V^^^.J^^^J'? 
pressure and the free purton J«8jw J"' » 
achieved at every position of the piston m 

* Seato^Sug 8 and sleeve 20. if it proves 
ae?essa,?,ma^ be further P«»tected^«n«t 
dispUcemenl in housing I °i 
be»ls fitting over their inwardly4ocated end 
faces In outside cyUnder 3, 
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WHAT WE CLAIM IS:— 
1. A lengthwise-adjustable, compressed- 
oas-fiDed gas spring comprismg an outer 10b 
lyUn4er; an innir cylinder coaxially 
disposed in said outer cytinder. definmg an 
aniular chamber therebetween; a piston 
axiaUy displaceable mounted *7thm said 
toner Cj&r. said piston seahngly dividmg 1 10 
Se i^de of said inn« cy finder m to fir and 
a second chambers, a piston rod connected 
at one end of said pl^on on ^«»de f acmg 
saidfirstchamber. said piston rod ertendmg 

out of said cylinders in a *«»5i,XmLr 
fluid connection between said first chamber 
Ld the annular cham^nwhe^^^^^ 
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chamber lo is »r|« --^ j^^^ 

piston rod 7 than its * „i,ton and the annuiar gnniuuvi. • — 

Chamber 15. piston ^^fJ^^^^J inner cylmder is axiaUy dteplaceable i^ 

rod 7. in the absence of a corr^nomg m j linger, scalmg means bemg 

counterforce acting upon piston rod Tfrwn ^r^^"] t,e,Un the end of flie mner 

nutside. is pushed out of Itoi^ang l.^^^^ ^5g«e^ 3.^^ that from yh'ch,. »^"^ 

other handTirsniwaRnraslmrfwe^^ exuSdTand tfiTannuranzyhnder 

exerted on piston rod 7. said force bemg P»;°° cvUnder having a passageway 

IJeatS *an1he product of the g«pr«sure J|^JXoug ifthe vidnit^y of said sealme 

and the cross-section of P>stott rod 7 the inere » ^ ^^ans sealing off said 

Utter is pushed into housing 1. « »chMrtmg j„ axial position of »id 

force 31 U removed from plate 19 of inner within said outer cylmder and 

cylinder 2 with piston rod 7 in the Stting «^cess from said second chamber 

position and hence piston 5 m the sam^ annuUir chamber through said 
position, the inner cyhndcr wiU shde back to 



120 



125 



BEST AVAILABLE COPY 



1^5,702 



passageway whea said inner cylinder is in a 
second axial position with said outer 
cylinder. 

2. A gas spiing in accordance with claim 1 
S wherein the sealing means includes sleeve 
means for guiding said inner cylinder within 
said outer cylinder at the end thereof op- 
posite that from which the piston rod ex- 
tends. 

10 3. A gas spring in accordance with dum t 
or 2 further including stop means for 
preventing said inner cylinder from sliding 
out of said outer cylinder. 

4. A gas spring in accordance with claim 2 
15 or 3 when dependent thereon further 

ctudmg a stop ring on said inner cylinder 
which abuts on said sleeve means when said 
.inner cylinder b axially displaced to the 
* position at which said sealing means seals 
20 off said passageway. 

5. A gas spring m accordance with any 
one of claims I to 4» wherein the wall of said 
inner cylinder in the vicinity of said 
passageway is constricted to form an an- 

25 nular channel. 

6. A gas spring in accordance with any 



one of claims 1 to 5 further including guide 
means for guiding said inner cylinder, at the 
piston rod end thereof, in a manner which is 
substantially free of radial play. 

7. A gas spring In accordance with claim 6 
further including sealing sleeve means for 
closing said outeraide cylinder around said 
piston rod in a fluid-tight manner^ and a 
tubular stop on said sealhig sleeve means 
radially guiding said inner cylinder. 

8. A gas spnng in accordance with any 
one of claims 1 to 7» wherein said 
passageway is made in the form of a flow 
throtUe. 

9. A lengthwise-adjustable, compressed- 
gas filled gas spring substantially as 
described herein, with reference to, and as 
illustrated in» the accompanying drawings. 
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